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Further Ground-Based Studies of Sources from

the AFGL Infrared Sky Survey

FINAL REPORT Contract No. F19628-80~C-0063

Monitoring of the flux levels of a selection of sources in the
1.2 to 20 micron wavelength interva: h2s been done using the 1.5m
telescope at Mt. Lemmon operated by UCSD and the University of Minnesota.
The time period covered by this contract is from Feb 1, 1980 to
Jan 31, 1983. with a subsequent no cost extension to Oct 31, 1983.
The principal personnel who have participated in the program are
B. Jones, 5. P. Willner, R. J. Rudy, and J. M. Rodriguez—-Espinosa.

Dates for which observing was scheduled and for which observers
were at the telescope are listed in Table 1. Observing time is scheduled
in 7 day blocks. Due to inevitable problems with weather and occasionally
with instrumentation data was not aquired on 1004 of these observing runs,
however an average of more than 90% were successful. No observing was
attempted during the 2 month Arizona summer monsoon season during which
the telescope is routinely shut—-down.

Instrumentation initially planned for use in this project was the
Ge:Ga bolometer operated at 1.5K. A problem developed with thié system in
early 1980 and an alternate dewar was vsed with an Si:As photoconductive
detector. The bolometer was put back into use in October 81, and used to
the end of the program. Minor differences exist in the filters and
spectral response of the 2 detectors: the observations are tabulated
seperately, and marked distinctly when plotted on the same light curves.

Selection of Objects

The objects selected fall into three main categories;

- long period variables (Miras),

- stars with dust shells, either oxygen or carbon rich,

-~ very red objects:, not yet classified
A total of 16 abjects were selected for detailed study. An attempt was
made to select objects around the sky to provide an even observing load
throughout the year. A list of objects with their classification (when
known), periods, and coordinates, is provided in Table 2.
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The Observations

Table 3 summarizes all observations of the program objects with
brightnesses given in magnitudes. The uncertainties are +- 0.1 mag except
at 18 microns where the uncertainty is +— 0.2 mag.

Figure 1 presents the light curves of each object at each wavelength.
For objects having a well established period the data has been plotted
as a function of the visuval phase. Objects without a known periodicity
are plotted against time in Julian days. We include for completeness the
AAVSO V band light curves. '

Figure 2 shows the spectra obtained at Mt. Lemmon for this program.
Where spectra are available from other sources they are referenced.

We present below a brief discussion of characteristics of each of
the sources, taken both from our data and from the general literature.

R And (GL 0059)

This star has been classified as S4,7e, a Mira type variable
with a period of 409.2 days. The range of variability in the V band is
from +6 to +14 mag, with some differences in brightness between successive
cycles. There is clearly an excess emission in the spectrum at 10 microns.
The IR maximum occurs at visuval phase 0.3 for all the IR bands measured
Spectra were taken both at 2-4 microns and 8-13 microns. The increase in
flux at around 10.5 microns shows the object has a silicon carbide
component in its dust shell, and is therefore carbon rich.

HV Cas (GL 0167, IRC +350030)

HV Cas is classified as Ne, a Mira type variable with a period of
567 days. It is carbon rich showing excess flux longward of 10 microns
typical of silicon-carbide dust. It also shows a feature at 2.3 microns
from CO, and features at 3.07 and 3.9 microns. Our data are hard to
interpret showing a possible minimum in #lux at phase 0.25 with a rise
at all IR wavelengths from phase 0. 25 to 0.8% at which point there is a
maximum. The latest phase measured 0.94 is significantly lower than the data
at 0.85, but clearly more data would be a help here.

TX Cam (GL 0664, IRC 60150)

TX Cam is an MB, oxygen rich Mira type variable with a period of
957.4 days. It shows 10 micron silicate emission. The light curve
published by the AAVSO shows considerable irregularity, our data shouw
that these irregular fluctuations tend to occur simultaneously through
the spectrum into the IR.




NV Aur (GL 0700, IRC +50137)

NV Aur is an oxygen rich late type M star, showing 1.9 and 2.7
micron water absorption bands and silicate emission with a possible self
absorbed center at 10 microns ( Merrill & Stein, 1976 1I). Our data do
not allow determination of the period but clear variability is seen,
with some evidence that an increase in temperature from 900K to 1000K
cavses at least part of the increase in luminosity.

GL 0809

This source is in a blank field on the Palomar sky survey plates.
It shows a4 3.1 micron absorption and a smooth featureless continuum in
the 8-13 micron range. It is probably a highly reddened carbon Mira.
We were not able to aquire adequate data on it to predict a period.

R Lyn (GL 1050)

R Lyn is classified as § 2.5, 5e ~ §6,.8e, a Mira type variable
with a period of 378. 7 days.

— s o

R Gem is classified as S3.%9e to S5 46, 9. It is a Mira type
variable with a period cf 3469. 6 days. A spectrum from B8-13 microns is
presented in figure 2. This shows a small silicate emission superimposed
on a 2500K blackbody continuum. As with R Leo the period is close to
the length of the year restricting our coverage of the IR light curve.

R L Mi (GL 1376)

R LM is classified as M7e¢ to MBe, a mira type variable with a
period of 372. 3 days. The 10 micron spectrum shows silicate emission
(Forrest et al. 1973). Our data shows the temperature to be considerably
hotter at phase 0.1 (2400K) than at phase 0.7 (1750K).

R Leo (GL 1380)

R Leo is classified as Mée to MPe, a Mira type variable with a
period of 312 . 6 days. There is some irregularity in the visval light
curve from cycle to cycle (AAVSD). It shows a small 10 micron excess
due to silicate emission and 2.3 and 2. 7 micron absorptions due to CO
and water respectively ( Merrill & Stein 1976 1I). Because the period
quite closely matches the length of the year we do not have good
coverage of the complete cycle. From our data there is some evidence
of temperature changes

CW Leo (GL 1381, IRC +10216)

CW Leo is better known as IRC +10216. The IR spectrum shows
silicon carbide in emission and the usval C star feature at 3. 07
microns. Our data does not give evidence for periodicity or for large
temperature changes associated with the variability.




8S Vir is classified as C6,3, a Mira type variable with a period
of 354.7 days. It’‘’s 2-4 micron spectrum shows absorptions at 3. 07 and
3.9 microns characteristic of carbon stars. The B8-13 micron spectrum is
presented in figure 2. This shows the silicon carbide emission feature
as expected. The maximum emission in the IR occurs at visval phase of
0.3-0.4 and corresponds to an increase in the temperature from our
observed minimum of 1900K to a peak of 2250K.

GL 2290 .
6L 2290 shows an optically thick dust shell with a temperature

of about 600K, and & silicate absorption feature at 10 microns (spectrum

shown in figure 2). The source has brightened considerably without any

sign of periodic behavior during our monitoring period.

Xi Cyg (GL 2465)

Xi Cyg is classified as S7,1e to S10.1e, a Mira type variable
with a period of 404 . 7 days. It shows a large silicate emission at 10
microns, there is nc evidence for a change in temperature during the cyrle.

GL 2704 (IRC 50357)

GL 2704 shows the features at 3. 07 microns in absorption and
10. 5 microns in emission typical of a carbon star. It shows variability
of slightly more than a magnitude in the IR with some evidence for
cthanges in temperature from a minimum of 750K to @ maximum observed of
950K. We do not have adequate data to see whether there is evidence of
periodicity.

GL 2885

This source shows a silicate absorption feature at 10 microns,
and a combined water and CO absorption at 2. 7 microns (Merrill & Stein,
1976 II1). Probably the source is a late M star, oxygen rich, with an
extensive cool dust shell. Our data suggests that any periodicity must
be on a time scale of 600 days or more. No significant change in
temperature of the dust shell can be seen during changes of more than a
magnitude in the mid-IR flux.

GL 3068

GL 3068 shows a very cool continuum (T=325K) with a 3.1 micron
carbon star absorption feature, and a feature at 11 microns probably due
to silicon carbide in absorption (Jones et al. 1978). Our data shouw
significant variability 1 mag at 3.5 microns, 0.5 mag at 10 microns. No

cthange in temperature is seen. It is not possible to deduce a period
from this data.
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Table 1

Telescope Time Scheduled for this Program

Dates Instrument Observers Comments
4/80 Si: As SPW Partly clear
5/80 Si:As RJR Partly clear
&/80 Si:As SPW Partly clear
9/80 Si:As SPW Good weather
11/80 Si:As BJ Partly clear
1/81 Si:As JMRE Good weather
2/81 Si: As BJ Good weather
5/81 Si:As RJR Good weather
6/81 Si: As JMRE Good weather
7/81 Si:As JMRE 1007 cloudy
9/81 Bolometer JMRE 100% cloudy
10/81 Bolometer JMRE Good weather
12/81 Bolometer JMRE Mostly cloudy
2/82 Bolometer JMRE Good weather
3/82 Bolometer JMRE Good weather
5/82 Bolometer JMRE Good weather
6/82 Bolometer JMRE Good weather
7/82 Bolometer BJ Good weather
/82 Bolometer BJ Good weather
11/82 Bolometer JMRE Good weather
12/82 Bolometer BJ Good weather
1/83 Bolometer JMRE Good weather
2/83 Bolometer BJ 100%4 cloudy
3/83 Bolometer JMRE Partly cloudy
4/83 Bolometer BJ Partly cloudy
$/83 Bolometer JMRE Good weather
é6/83 Bolometer JMRE Partly cloudy
Observers
BJ Barbara Jones

JMRE Jose Rodriguez-Espinosa
RJR Richard Rudy
SPW Steve Willner
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Name Classification RA(1°50) DEC(1950) Period

s - s s . e 1 g S Sy > e s S - — o . - s —_— ——— o — ot - — - o t— —

And GL 0059 S4,7e C vrich M~ OOh 21im 23s +38 18 02 409. 24d

Cas GL 0167 Ne M O1h 08m O4s +53 28 00 527d
Cam GL 0664 MB M 04h S5é6m 44s +56 06 54 557. 4d
Aur GL 0700 0 rich 05h 07m 20s +52 48 48 ?
6L 0809 C rich 0Sh 40m 33s +32 40 S8 ?
Lyn GL 1050 52. 5, Se M O6h 57m 14s +55 24 24 378. 864
Gem 83.%e O rich M O7h Q04m 19s +22 46 30 36%9. &3d
M. GL 1376 M7e-MBe M 09h 42m 35¢ +32 24 18 372. 3d
Leo GL 1380 Mbe—-MPe M 09h 44m 52s +11 39 48 312. &d
ieo GL 1381# C star 02h 45m 18s +13 20 3¢ 7
Vir GL 1549 €6, 3 M 12h 22m 41s +01 02 46 354.7d =
6L 2290 0 rich 18h Sé6m 0O4s +06 38 52 ?
Cyg GL 2465 §7.1e O rich M 19h 48m 3Bs +32 47 10 406. 8d
GL 2704 C rich 21h O3m 34s +51 346 48 ?
GL 2885 0 rich \ 22h 17m 41s +59 35 24 7
GL 3048 Cx? 23h 16m 41s +16 54 36 ?
Notes
* period irregular
? period unknouwn
* known as IRC +102164
M Mira type variable
Cx? Probably carbon star embedded in dust shell
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22/81 0.72  XXKXXX  0.89 XXXXX 0,28 -0.47 XKXXX -0.76
22/81 0.02  XXkKXX  0.83 XKXXK 0,42 -0.42 XXkkx -0.76
17/81 0.08  XXKkKX  0.66 XXkxx 0,21 -0.59 xkkkx -1,01
20/81 0.31  XKKKK -0.27 <-—0.54 XKkkX XKXkX -1,19 -1,33
20/81 0.38  XXKXX =0,09 ~-0.58 Xkkkk Xkkxk -1,30 -1,51
3/82 0.01 1,53 0.75 0,32 XKXKKX XKKKX -0.,41 -0.76
24/82 0.22 1,03 0.19 <-0.28 XKKXKX XXKKXX -1,07 -1.45
13/82 0.41 0.74 -0.23 -0.71 XKkXk Xkkkx -1,32 -1,45
29/83 0.82 3,65 1,38  0.80 XKKkkk Xkkkx  0.19  0.11
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R AND
X F ¥+ X F 3 X S X ¥ ¥ FE 3 3 i1 i3t 1ttt 1 ittt i1t i1ttt + ittt i+ttt
ATES PHASE 8.4 8.6 10.3 10.6 11,3 12.8 18,0
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22/81 0,72 =1.,70 xkkXX XKkkkx -2,40 XERXXX =-2,65 XKKKXKX
22/81 0.02 -~1.91 kXkkX XXKXkX -2,76 XXKXk -2,92 XKKXXKX
17/81 0.08 =2.,06 XXkkX kkkkx -2,86 Xkkkk -3.07 kKXKX
20/81 0,31 %Xxx%xkx -2,41 -3,18 %xkXkx =-2,75 =3.27 -3,58
20/81 0.38  XXxxx -2,49 -3.25 Xx¥¥xx -3.36 -3.40 -3.80
3/82 0,01 kk¥kX%x -1,90 -2.,67 XXkXkx =-2,73 =2.66 -2,63
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GL 2885

R S S S N N S S T S T S T T I I T R I T N T I T N S T e T e e = =
TES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4.9

2/80 0O XkXkkk  RXKKX KKXKXXK 6.26 1.96 Xkkxxx 0.45
'1/80 90 Xxkkk KKKEkX  XKKXK 5.22 1.20 xx%x%x -0.25
'2/80 153 XXXk  XXKKX  XKXXXK 4.90 1,16 XXXXX 0.40
12781 334  kxXkkk kKKK  KKXkK 4,39 0.74 XXkXkXx -0.49
7/81 360  kkkkk  KKKXKK  XKXKXK 4,39 0.81 XXkkk¥k -0.45
10/81 485 XXkEXK B8.24 4.62 XXXkX  KXKXKXK 0.79 -0.65
0/82 687 8.75 8.51 S5.21  XkXkX  KXKKXX 1.40 -0.07
5/82 723 ?.38 ?.21 5.29  Xxkkk  XXKKXK 1.45 0.07
/82 740  XXxkkk  kkkkk S5.04  Xkkkkk  KkkKkX 1.22 -0.12
29/82 830  XkkxkxX 8.19 S5.69  REXKkK  XKKXK 1.82 0.34
29/83 1071 Xkxkkk  RKKKX 7.27  RXXKK  XXKKXK 2.60 1.24

GL 2885

33 33ttt st it f Lt Tt 3t - Pt P P32 2 23 3 3+ 44 1 23 1t 4t 4 2 5 3 1t 1

ATES DAYS 8.4 8.6 10.3 10.6 11.3 12.8 18.0
22/80 0 -1,19 Xxxkx Xxkxk =0.75 Xxkxx -2,18 Xkkxxk
21/80 90 -1.77 XXKkkX XKKXKEX ~1,47 RXXKX ~2.6%9 KKKk
22/80 153 -1.92 XXXkXX XXXXk ~1.,65 AkXxxk -2.84 KXkxX
22/81 334 -2.,10 kXxxk kkkkkx -~2,00 XXkkx -3,04 XXXkX
17/81 360 -2,13 kkXxkk XKEKKXX ~1.95 XXXXX -3,08 XkxkXXxX
20/81 485 XxkkXxk 2,01 -1.45 XkXkxx -2.36 -~-3.19 -4.16
10/82 687 XXx%XXk -1.65 -1.26 X¥kxkkx -2.,43 -3.02 -3.20
15782 723  xkxxkx -1,63 -1.01 X%kxx%x -1.,94 -2.73 -3.91
2/82 740 kkkxkx -1,63 -1.07 xk%xxx -1.88 ~2.84 -3.32
29/82 B30 XXXkX%k -1.19 -0,54 XXX%XX ~1.49 -2.60 -3.24
29/83 1071  xXxxx%x -0.28 0,31 x%x%Xx%x%x -0.,90 -1.90 -1,18
R TN S T S S S I N R T N T N e T R T E S R RS R SRS E S S Esa ST S

23
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GL 2704

EE Ittt 1 1 1t 11t 3 1 13ttt 1 1t 3 2 2 1 324 23 1 22 22t 23 3t 21
'ES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4.9

\/80 0 XkXXkkX kkKEkXK  RKKKX 3.30 0.88 Xxkxkxx -~0.19
/80 92 XKKXX 4,58 kXEkxx 2.45 0.15 %Xx%xx -0.84
/81 335 XEkkX 6.00 XXXKXKX 3.57 1.18  XkXkkx 0.01
'/81 361  XEXXX  EXEKK  REKXKX 3.64 1.37  *kkxx 0.08
\/781 457 XXXXX 4,89 3.60 XEXKX XKEXKKX 1.73 0.13
'/81 4835  XXKXXX 4,64 2.68  XXkkKX  KKXKX 0,25 -0.86
)/82 688 6.71 4,38 2.64 XEkXXX  RKXXX 7.39 =-0.72
g2 712 6.60 4,57 2,70 XkkEKX  XXkXkKX 0.44 -0.58
82 741  XkXkX 4.38 2.53  XXkX%X  KXKEKX 0.24 -0.74
/82 831 7.29 5.70 3.65  KEkKXEK  RkKkX 1.19 0.03
3/83 1071 8.26 5.34 3.37  kXkkk  KEKXKX 0.91 -0,23
=ttt 1 3+ ittt f t F 1 1 3t 2 23 3 3t 2 1 31 i 4 2+ 222 1 2 3 2t 22 31 212 33 3 4 1]

GL 2704

3t 1t 3+t 2 f 11 31 11 1t 1 3 ittt 13ttt -ttt 3+ttt T 3+ 1+t 2 2t 32 4 2 141 13

res DAYS 8.4 8.6 10.3 10.6 11.3 12.8 18.0
1780 0 -1,51 kXkXX XXXkkX -—-1.83 REKXkX -1,8%9 KXXXX
1780 92 T 91 XKRKKE XRXKX -2,18B  XEKXXkX ~2.34 XXXkKX
2/81 335 -1,23 kkkXk  KXkXX -1.61 XEXkX =1,70 XXKkX
7/81 J61 -1,24 XkKKkX  XKX¥k -1,.50 Xkkxk ~-1,70 XKXkKXX
l/81 AS57  kXxkx -1.24 -1.52 *kxx%kx -1.54 -2.,11 -2.43
?/81 485 XXXkx -2,23 -2,12 kkxxx -2,21 -2.80 -3.15
)/82 688 XXxXx -1.88 -2.19 Xxxkxkx -2,82 -2,54 -2.88
82 712 XXxxxx -1.,82 -1.97 Xxkxx -1.23 -2,29 -2.20
82 741  xkxxx -1.81 -2,01  xkxkx -2,23 -2,34 -2.18
?/82 831 XXkxX%x ~-1,30 -1.50 Xkxkxx -1.,92 -1.81 -1.83
3/83 1071 X¥xkx -1,51 -1.,72 X¥X¥x -1.97 -1.93 -1.19
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- — Y - - G . G . . T T —_— iy G G T W S T T - - T S - W P W = T W P i T W S B - S A . ——— T A - -

'29/82 0.71 0.12 -0.91 -1.53 X¥kk%X XKkX%¥%x -2.34 -2,58
'28/83 0.30 -0.55 -1.87 =-2.37 %kkXX XXXk -2.95 -3.04

X CYG
32 23 33 1t 32 - -ttt -ttt 4 P A P X R P 2 2 23 3 4 2 4 1 3 3 + & £ 2+ 1 F 1 1
DATES FHASE 8.4 = 8.6 10.3 10.6 11.3 12.8 18.0
/716/80 0.50 Xxkkk  KXKKK  KKEKE  XKKKX  KEKKKEK  KKKKX  KKKKK
/711/80 0.64 =-3.24 XXXkX XkkXK -3.79 XXKKkkX -4.11 kxkx
/21/80 0.89 -3.45 XXXkXk KXEKXX -4.01  XKKkXX -4.16 KXKXX
/724/81 0,28 ~4,08 XXKKkk XXKXK -4.27 XKEKXkX <-4,47 KKKKK
/22/81 0.49 ~3.,52 XkRKkX KKKXX -4,13 XRKKXX -4.,26 XkKKkXk
/717/81 0.55 -3.48 XkXkXkXx XXkkk -4,01 KEkXXk -4,23 XkXkx
/710/82 0.36 XXkx%kx ~3.81 -4,43 Xxx%kxk XkXxkx -4,51 -3,22
/3/82 0.42 Xx%kXkkx -3.71 -4.37 XXEKXK XXKEXX -4.42 -~-4,.24
/r3/82 0.49 XXX%kX -3.,65 -4.23 kkXkXx AkXxkx -4,22 -4,18
/29/82 0.71 Xkx%xk -3.26 -3.75 XXx¥x -3.84 -3.,94 -4,09
/728/83 0.30 X%kXXx -3.52 -4,26 XxX%kx -4,33 -4,24 -3,53
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GL 2290

IATES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4.9
21/80 O  XXkkk XXKKK XKXKKKX 4,96 1.09 xXxkx -0.28
'21/80 92 XXkEXX  XEXXK  XXKXKXK 4,01 0.49 XxXxx -0.80
'24/81 248 XXXXX  XXXXX XKKEX 3.48 0.28 Xkkxkx -1.11
'22/81 335  kkkXX  REKKXX  REKXXK 3.38 0.09 Xxxkxx -1.04
'17/81 361 XKXXX 6.68 XXKXX 3.34. 0.16 XXx%kxx -1,21
'10/82 688 7.96 7.26 4,25 XRRkY KKKXXK 0.83 -0.47
'3/82 712 8.15 7.62 4,37 XX¥XkK  XKKKKX 1.04 -0.34
'2/82 741  xxxkk  XKKEKXX 4,12 XERXXX  kKKkX 0.74 -0.07
'29/82 831 XXXXX 7.80 4,60 XEkXXX  XEKEKXX 1.15 =-0.22
'28/83 1071 kkkxk  kKXXXK 6.02 XKEKXKX KXKXKX 2.08 0.65
0/83 1073 kkxkk  XEKEkXKX S5.94 XkXXXK XEKXKKX 2.02 0.67
T s T e B T S S S I S R R R R S T P R E T T EE RS EZET TSR
GL 2290
FEX 3 i 1 11ttt 1ttt i1ttt 1t 1ttt ittt 1ttt 11ttt 3 32+ 1 2 4+ 3 1 1 & k& ¢ 1 & 3 £
IATES DAYS 8.4 8.6 10.3 10.6 11.3 12.8 18.0
________________________________________________________________
'21/80 0 -2,06 XXXXXx XXXXX <-2,07 Xkxkk -3.03 XRKKX
'21/80 92 -2.56 XXXXX XXEkXk 2,59 kXkkk -3.34 XKEKXX
'24/81 248 -2.79 XXXkX  RKEKkX 2,97 XXXk 3,71 RKEXkX
'22/81 335 -2.85 XEkkk XEXXX -3.06 XEkkX -~3.70 kkKkkKX
'17/81 361 -2.88 XXkkXkk XXEXX -3,03 XXkXk <~3.76 XXXKKX
'10/82 688 XXkkk <-2,30 -2.24 kXkkx Xkkkkx -3.38 -2.86
'3/82 712 xxkxx  -2,25 -2,31 XkkkX XXxkxk -3.,26 -4.04
'2/82 741 -2.38 XEXXkXk 2,25 KXKEkX RAXXk -3.42 -4,29
'29/82 831 XkxXk%x -2,16 -1.96 X%kxk%x -2,71 -3.,36 -3.79
'28/83 1071  Xxxx%xXx -1,20 -1,00 X%kX%x -1,75 -2.42 -2.34
0/83 1073 %Xk%xXX -1.35 -0.99 XXX¥k%x -1,93 -2.67 -3.40

—

I
'
(Y

) L
B PN M S
t oy,
PP

RO
.'.':;-—L .
PRIPRT &Y W ey .




88 VIK
R S R S SN S R N S S S S S S N S N N E R S S S T E S I S N N R R E N S T R T T S TN oSS S T
DATES FHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9

" s e e P — O = TS S PR S T T VD NS G S D T WS WY G W G S T G T Wha G GUS S Gmn S D e e > - W B Y - —— - i Y T S A o —

6/11/80 0.54 kKKK 1.86 Xkxxx 0.97 0.13 Xkkkx 0.12
1/721/81 0.17 RKKXKXK 1.50 XkXkxX 0.79 0,08 Xx%x%xx -0.16
2/24/81 0.27 XRKKK 1.35 XXkXx% 0.58 =0,01 Xxkxx%x -0.14
6717781 0.58 KEKXX 1.89 xkxxx 0,91 0,08 XXXXX 0.26

2/4/82 0.24 XEKKX 1,25 0,51 XXkXX Xkxkk -0,05 XkKxX
3/5/82 0.32 2,29 1.22 0,50 XXkkXx XXXXx%x -0.09 -0.13
6/74/82 0.58 3,29 2.21 1.22  Xkkkk  XKEKKKX 0.34 0.34
12/713/82 0.12 2.47 1.44 0.69 XXXk  XKKKX 0.18 -0.04
01/22/83 0,23 2,37 1,31 0,65 XXkkkx XXkXk%x%X -0.,02 -0.17
Pttt 3 2 3 33 2ttt 3 i 3ttt i i - P33t 1t T - 2 11 2t 1 1 3t 23 51 2+ 3]
S8 VIR
ES I3t At A2 22 it i At 2 31 2 3 1t 2t 2 3 2 1 2 3 2 2 1 F 35+ 52 3]
DATES FHASE 8.4 8.6 10.3 10.6 11.3 12.8 18.0

- —— - Y . T D - N T o G M — G — . - T W g . - . " B i - S > Sy GV o S W S

6/11/80 0.54 -0.64 XkxXk XkXkkx -1,00 Xkkkx -0.93 XkxXxX
1/721/81 0.17 =~0.76 RXXkXk Xkkkk ~1.16 XKXkXk -1.17 XXXXKX
2/24/81 0.27 ~0.80 XxkXk XkkkXx -1,13 XKkXkx -1.,20 XXkkx
6/717/81 0.58 -~0.,62 XkXXX XXkXkXkX -0.99 XXXXX -0.95 XKKXKXK

2/4/82 0.24 XXXkXk -0,97 -1.05 xkxkXx XkXxx -1,05 -0.81
3/5/82 0.32 xXxkxxx -~0.90 -1.06 XXkkx -1.,40 -1.,10 -1.60
6/4/82 0.58 XXXk%x%x -0,49 -0.72 xkxxx -1.02 -0.51 -1.05
12713782 0.12 %X%xx%x -0.82 -0.86 Xx%xx%kx -1.28 -0.92 -1.,31
01/22/83 0,23 XX%XX% -0,54 ~1.,07 XXk%XxXx -1.54 -1.06 -1.45
T T R T R R S T T R T T N S N S S S S S S S S S RS SR SRS T E S EIEDST
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CW LEO

DATES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4.9
5/11/80 0O XEXXX EEXEX BEXEX XKXkX ~3,23 XKXXkX -4.96
2/25/81 290 xxxxX S5.76 REkXX 2,39 -1.86 Xxkxxx -3,98
2/4/82 634 XXXXRX 4,01 1.11 XXkXX XXXkXX -4,10 -4.90
3/5/782 663 EXKXX 4.11 1,05 Xkkxxkx XXxk3x%x <-3,00 -4.78 .
579782 728 7.97 4.57 1.58 XXkkXkX XXXkXX ~2.71 4,49
12/713/82 P46 XXKEX 5.28 2.28 KRkXx XXkXx -2,08 -4.01
01/22/83 985 7.66 4.95 1,94 XXXXkX REKXXk -2,37 -4,.26
05/30/83 1110 6.29 3.74 0,68 X¥Xkx X¥xxkx -3.28 -4.84

CW LEO
T N T R E T R R E SN S N R T N S T R N N S S S S S EE R TS S E RS
DATES DAYS 8.4 8.6 10,3 10.6 11.3 12.8 18.0
5/711/80 0 <-7.,31 XXXXX XEXKX -=7.69 XEKEEX XXXXX XKXKXXK
2/725/81 290 -6.37 XXkKX XKKXXX -6.91 XXKXKk 7,25 KEKKK
2/4/82 634 XXXXX -7,18 -~7,62 XXkXkXx =7.,94 -7.84 XKKEKXX
3/5/82 663 XAkXXEX -7.,15 ~7.53 X%kkx -7,80 -7,85 -8.41
S/79/82 728 XXXXX  -6.,95 ~7.44 XKXXXX <-7,69 -7.91 -8.11
12/713/82 P46 XXKXX -6.61 -6.86 XXKKXX =-7,27 -7.23 -8.05
01/22/83 985 XXXXX  ~6,79 -7.17 XXXKX -7.44 -7,53 -7.96
05/30/83 1110 Xx%x%x -7,26 -7.52 xXkkxx -8.11 -8.05 -7.42




R LEO
-+ 3+ 3 3+t + 3t 3t 3 4 ¢t -+ 1 1+ ¢t 1 1t 32 32 12 21 12 2t it 32 1 1 44 i E X 153541
DATES PHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9
5/11/80  0.49  EXXXX  RAKKX  KXXXX -2,07 -2,81 XKKXX -3,00
6711780  0.59  XXXkX -1.,78 KXKkkk -2,21 -2,84 Xkkkx -3,04
1/21/81 0.31  XXXKX -1.87 ¥kkkk -2.40 -3,06 Xkkxk -3,31
2/25/81 0.42  XXKKX -1.68 XXKXX -2,19 -2,98 kkkxk -3,23
3/7/82 0.62 -1.37 =-2.07 =-2,43 XkkXX Xkkkk -3,09 -3.38
S/10/82  0.83 -1.,45 -2,23 =-2,5§ XXXKX Kkkxk -3,20 -3.44
11706/82 0,40 -0.82 =-1.71 =~2.18 Xkkkk kkkkx -2,89 -3.15
01/22/83  0.65 -0.,98 =1.91 =2,29 Xkkkk KKKKX -2,99 -3,15
05/30/83  0.06 -1.,45 =2,33 =2,77 XKXKX KKkkkk -3,19 -3,24
¥ I 3 1 1T 3+ 1 11ttt 1ttt 1ttt tt 1+ttt i1ttt + 1+t 1+ 11 1 1ttt 1+ 3 1t -+ ¢+ 4 11 3 At £ £
K LEO
RS T T N N S S N T R R S N R S R S T S RN ST R ST SRS ERNEEEES
DATES PHASE 8.4 8.6  10.3 10.6 11.3 12.8 18.0
5/11/80  0.49 -3.79 XKEXK XXKXXK -4,15 XKKKK -4,51 XXXKKX
6/11/80  0.59 -3.68 KEXKK RKKKX -4,19 KKKKK -4,65 KXKKX
1/21/81 0.31 ~-3.63 RKXKX XKKKX  -4,19 KKKXK -4,54  KKKXX
2/725/81 0,42 -3.66 RRXXX KXKKK  -4,13 KXKXXX  -4,43  KKKXX
3/7/82 0.62 #KXKXX -4,01 -4,40 XKKKK =-4.,34 -4,62 -4.85
5/10/82  0.83 Xkkkk -4,07 -4.50 XKKXX -4,70 -4.64 -4.88
11706/82 0,40 kKKK -3,72 -4,09 Xkkkk -4,25 -4,44 -4.77
01/22/83  0.65 %kkkx -3,79 -4.23 Xkkkx -3,98 -4.51 -4.45
05/30/83  0.06 Xkkkx -3.97 -4,25 XkkXX -4,59 -4,69 -3.88




ERSSSIEREI==X

6/11/80
1/721/81
2/25/81
2/4/82
3/5/82
11/06/82
01/22/83
05/30/83

EEE=TE==XRS
DATES
6/11/80
i/21/81
2/25/81
2/4/82
3/5/82
11/706/82
01/22/83
05/730/83

........
.........
...............

......

R L MI
T R T I S e R T E R R E S E R R S EE S ENEEEIESSREEE
PHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9
0.11  XEXXX -0,55 XKKXK -0.99 -1.,47 Xkkkx -1,50
0.71  XKXXX 0,94 XXKKXK 0,19 -0.75 Xkkkx -1,16
0.80 XEXKXK 0.96 XKKKK 0.29 -0.74 XEkkx -1,21
0.73  XXXKXKX  1.81 0.81 XKKKX XXK¥X -0.38 -0,77
0.81 2,21  1.24 0.49 KKKKX KRKKX -0.,67 -1.23
0.47 1.48 0.49 0.00 XKKKX XEKXEX -0.77 ~-1.,00
0.67 1.65 0.62 -0.04 XKKKX XXXkX -0,97 -1,28
0,02 0,92 0.05 -0.,49 XKKKX XKKKX ~-1,17 =-1,22
N I N R N R T e SRS E TS SR aSN s RES R REREE
R L MI
i+ 3+ ¥ 3+ ¥ 3t i+ ittt it 111 ittt i1ttt 1t 1+ 3 1+ 2+ 3323+ 2 33 2
PHASE 8.4 8.6 10,3 10.6 11.3 12,8 18.0
0.11 -2,23 XKKKK XKKKK =2,87 KEKKX -3,14 XKEXX
0,71 -1.,75 XKKKK XKKKK -2,50 XKKKK -2.76 XKKXK
0.80 -1.83 KKKKX XKXKKK -2,51 XKKXK =-2,73  RREKX
0.73 XXXKXKX -1,57 =2,19 XXkkk -2,39 -1,98 -2.78
0.81 XXXKK -1,91 =2.56 XKKXK -2,63 =-2,60 -2,19
0.47 XKKXX -1,70 -2,32 XKKXKX -2,45 -2,65 -2,94
0.67 XKKXXK <—-1,88 -2.49 XKKKX =-2,62 =2,77 =2.99
0,02 XKKKK =2,11 =-2,72 XEKXX -3.,17 -3,15 -2,44

...........
T , BT r y

......

..........................




R GEM

DATES PHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9

i721/81 0.59 XX KX 2.07 XXXXX 1.73 1,21  Xkxkx 1.06
10/19/81 0.32 XKXXXK 1.59 1.20 XXXXX  XEKkkX 0.68 0.66

2/3/82 0.61 L2238 2.78 2:34 XXXkX  KXKXX 1.47 1.40
3/76/82 0.70 3.60 2.56 2.25 XXXXX  RXKXX 1.75 1,50
9/24/82 0.15 3.20 2.24 1.85 XXXkXk XXKXKX 1.23 1.38
* 12/713/82 0.46 2.78 1.91 1.48 XXxXkX &kXKKX 0.97 0.%96
2ttt 2ttt 2 3 33 3 2 23 2 13 2 2 4 2 3t 2 23+ 42 34 2 2 1t 333 i 41 3t it + 12 T T L 1 3 F 7 £ 3
R GEM

1 ¥ 3 33+ + 111 + 23t 2t 3+ P+t 1 4t 3t 12+t 2 3 2 2 2 i1 2 f 3 a2 3 3+ 2 1 X3 11 4+ 1 1]

DATES PHASE 8.4 8.6 10,3 10.6 11.3 i2.8 18.0

—— . - — - " - Y o TN A GRS T S G GHD SUS GER W TI W GED S GO W D G WS GED TAe S GED S SED GG NS G G GEE D GED G AMe LR THR YR GG GO SES GED EE W Gmb S G A e W —

1721781 0.59 0.50 XXXkXX XXEKX 0,33 XAXKX  KEKKX XRXKKX
10/19/81 0,32 XXKKXX 0.11 -0.24 Xx%kxxkx -0,27 -0.63 -0.91
2/3/82 0.61 Xxkkx 0.78 0.58 kkkkxX 0.39 0.74 XXXXX
3/76/82 0.70 XXkXXxXx 0.86 0.69 XKXKXX 0.43 0.23 XXxxX
9/724/82 0415  XEkXXX 0.84 0.58 XkXkXkxXkX 0.13 0,12 XXXXX
12713782 0.46 XXkXXX 0.45 0.30 XkXkXX 0.12 -0.,02 -0.31

N R T S S T R S R S E R T N N E N N RS SRS E SRR s R ERN RS
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. WEKE - ., 0 0

R LYN

TS e S R S R S S S S T N R R R e R T R A S R R R R R S RS TR E R T EEEE ISR

DATES PHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9

03/05/82 0.61 4,25 3.08 2.58 XXXXx EXXXKX 2.01 1.78
09/24/82 0.15 3.20 2.24 1.85 XkXkx KXKXX 1.23 1.38
12/12/82 0.35 3.86 2.89 2.29 XEXXX  RXKKEX 1.58 1.50
01/22/83 0.46 4,31 3.24 2.59 XXXkX  XKXXX 1.96 1.97

S S S S T S R R N I N R S N N N R E R S R S E S IR E R RS TR E SRS SR R R
R LYN
I R T RS S S S S T T S T T e S I R R S I N I R T R N R T S N SRR s EE SR TSR EEES
DATES FHASE &.4 8.6 10.3 10.6 11.3 12.8 13.0

- T A, o - W S T S Gy e TS G W W i Gl i G T e S de M e A PR G e G Y S Y D G W G G G gy Se Gy G A G G TS W S e SN e S D G Smm =

03/05/82 0.61 XEKEkXX 1.33 1.13  xXXx%X 1.15 0.81 0.65
09/24/82 0415 XXKXX 0.84 0.58 XkXkXX 0.13 0,12 XXXXX
12/712/82 0.35 XXkkxX 1,09 0.73 XXk3RX 0.34 1.01 XX%%x
01/22/83 0.46 XXXkXX 1.42 1.29 XXXXKX 1.06 0.94 X¥XXXkX

S S S S S R S S S S e T N S S S N T e N R R e N R S S R E S NN E S S S IR T R eI E S S




AARACAARRENGS ) YvTAf_'.'q

GL 809
s R T R N I R e R R S T R R I E T e e T s e s e s S RS
DATES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4,9
2/25/81 O XXXXkX XKXXKKX XXEXX 5.19 2¢28 RXXXkX 0.76
10/19/81 235 XXXXX é6.17 4,00 XXERXX XXEXX 1.07 -0,26
2/5/82 345 XXXXX 6.30 4,28 KEkkX XKKXX 1.23 -0.09
3/4/82 374 XXXXX 6.49 4,50 XRXXXX  RXKFXX 1.57 0.14
9/246/82 579  XXkxXX 8.17 Se¢67 XAEKKXXK XXXKKX 2.48 0.98
11/05/82 618  XkkkX 8.08 Se66 KRKKK  XAEXXX 2.45 1.09
33+ ¥ 1 311 3 1t 1 11+ 1+ 1131 1t 22113121t ++ 1413+ttt ¢+t 1+ttt 3+ 4+ 1+ 3+ 2+t 31+t 1+ttt +31-t+4 1
GiL. 609
S T T T o T S e R e e e N N R R T T e R T T N R s s e T RSN EESEEESs

DATES DAYS 8.4 8.6 10.3 10.6 11.3 12.8 18.0
“2/25/81 O -—1.18 XEXKK XXKKKK -1,56 XEKKK —1.89 KKKKK
10/719/81 235 =2.07 XkXkk ~2.,42 XXX%Xx -2,50 -2,73 -3.28
2/5/82 345  XXXXX -1.92 -2.12 X%XXx%xx -2.30 -2.51 -2.79
3/76/82 374 XXXX%X ~-1.80 -1.96 XkX%k%xx -2.,21 -2.31 -2.84
9/26/82 579 XXXXXk -1.15 -1.64 Xxx%Xx ~-1,63 -1.93 -1.16
11/05/82 618  XXkkXXx -1,10 -1.44 XXXXX -1.69 -1,90 -2.32
B s R T e T T S I N I R e I S T T S S S SN S S NS RSN RSN EE
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NV AUR

T N S N T R R N T R R R S R T S N R R S eSS T RS S SRS eSS
DATES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4,9
9/19/80 0O  XXXXX 4,31 EkXXKXX 2.66 0.76 X%%x%x -0.18
1/22/81 125 xXXkX  XKXKKK  KEkXXK 3.11 1.06 Xxkxx 0.14
2/25/81 159  XkkXxX 5.09 XXXXX 3.23 1.14 XkkXxXx 0.22
10/19/81 395 XKXXKX 4.11 2.33  XEXkkX  XEKRXK 0:.25 -0.69
377782 534 6.11 3.727 2419  RKXEX  KKKXXK 0.26 -0.73
9/26/82 738 7.17 4.76 3+05  Xkkkkk  XXKEKXK 1.00 0.15
11/05/82 777 7.97 S5.60 3.81  Xxkkkx kkkkk 1.80 1.01
12/713/82 814 8.40 5.18 3,38  kkXkk  RKKKX 1.38 0.44
01/22/83 855 8.05 9.65 3,53  XkkXXK  KEKKXKXK 1.22 0.47
R T T I N T T R T I TS EEE RS ETERERET s TSR ERES
NV AUR
R T N T R R R S R N R E R T R R R R N AR RS E S E SIS mEISETSETE

DATES DAYS 8.4 8.6 10.3 10.6 11.3 12.8 18,0
9/19/80 0 -1,81 XXXXkX XXXXXk -2.55 XEXXX -2,73 XXKXX
1/722/81 125 -1,56 XXXk KXXkX -2,31 RXRkX -2,53 KKXXX
2/25/81 159 -1,43 XXkXk XEXXX ~2.14 XXXkkX -2,40 XKXXX

10/19/81 395 XEXXKk -2,43 -2,95 Rkkkx -3,17 <-3.23 -4.40
3/7/82 534 Xxk¥kkx -2,42 -3,11 kkkxx -3,28 -3.39 -5.23
9/26/82 738 kXx%kk -1.,86 -2.47 Xxk%kx -2,58 -2.72 -2.47
11/05/82 777 XX%X%X -0,88 -1,34 XxXxkx -1.,65 -1.58 -2.89
12/13/82 814 XXkkxX -1,39 -1.83 XXkkxkx -2,19 -2,36 =3.57

01/22/83 855 xkxxx -1.31 -1,55 Xxkkx -2,08 =-2.,25 -3.48

e s T N N N E R E T R R E R R R EE TR S SRR R E IR R R EIEIRETESES
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TX CAM
R R R R N S S N ST S I R N T R S N I I T S T T N T e S T N s e S s
DATES PHASE 1.2 1.9 2.2 2,3 3¢5 3.6 4.9

S S . I B D T S A W W A S T T - — v S S . S > e . T . —— =~ —t—— > T = —— =

1/722/81 0.91 XXRXX 0.96 XXkXXX 0.023 -1,19 XXxk%x -1,62
2/24/81 0.97 XRKXX 0.78 xxkx%x -0.12 -1.31 xxx%xx -1.78
9/21/81 0.34 AXKKK 0,49 -0.16 XXXX%X XX%k%x%x -1,17 -1,53
10/19/81 0.39 XkkXkk  ~0.37 -0.92 XXKXK EXXXX -1,76 -2,12
2/4/82 0.5% 1.38 0:.25 -0.32 kxk¥k XXkXxXx -1,25 -1,80
7/6/82 0.64 1.71 0455 =0,05 XXkkkk XkXkkX -1,07 =~1,45
9/24/82 0.00 1.56 0.42 -0.31 kXkXkX XXX%Xkx -1.,40 -1,77
11705782 0.08 1.20 0,10 -0.56 XkXkxk XX%kXxx -1,59 -2,01
12/13/82 0.15 0.81 -0.26 -0.80 XXkkkXx XXxkkkx ~-1.,65 -2,01

S S T R T S S N S S e S S S S S N e I T N N T R AT TSI ST s S S
TX CAM
R T R T S S R S S S e R R N R R S e T R N N T NN S T S R E s s s E S S s R
DATES FHASE 8.4 8.6 10.3 10.6 11.3 12.8 18.0

1722/81 0.91 -2.57 2kkxX%x XkXkkx ~3.50 XXkkxk -3,52 XXKKX
2/24/81 0.97 ~2.64 XXXXK  XXKKkK ~3.59 XKkXkX -3,59 AKXKX
10/19/81 0,39 XXKXkX -3.,37 ~4,37 XXXXX -4.,26 -4.08 -5.03
2/4/82 0.59 XXX%X%x -2.99 -3.75 XXkXxkk -3.89 -3.67 -4.33
72/76/82 0.64 Xxk%k%x -2,73 -3,51 XXXXx -3,57 -3.47 -4,02
9/24/82 0,00 XXXkk -2,95 ~3.74 XXkXXX -4,04 -3.,63 -4.38
11/05/82 0.08 XkXxxkx -3.21 -4,01 Xxkkx -3,12 -3.92 -4.68
12/713/82 0,15 XXk%X%x -3.36 -4,23 XXX%X%x -4,08 -3.76 -4.95

e AR
A8

o)




HV CAS

-+ 3 I i3 f 3t i1 3 1+t it 1t {1 3t + 1 1 Tt t i34ttt - it it 121 i 31 i 23 2t 2 1 3+ 2 42+
DATES PHASE 1.2 1.6 2.2 2.3 3.5 3.6 4.9
6/22/80 0.94 XKKKK 3.78 XkXkxX 2,32 0.76 ¥XXXX 0.15 .
9/19/80 0.11 KEXRKXK 4,48 XkXXKX 2,99 1.28 Xx%kxx 0.58
11/722/80 0.23 RKKXKX 4.59 XRXXXKX 2.90 1,35 XkEKXKX 0.58
1/21/81 0.35 RKKRK 4,30 XXXXX 2.79 1.22  XXkXkXX 0.41 v

2/25/81 0.41 KKKKXK 3.929  XKKKX 2.53 1.06 Xxkkx 0.38
S5/722/81 0.57 XkKREK 3.78 RkEXKXK 2,33 0.76 XXXXX 0.21
10/19/81 0.86 KEkXkK 3.28 2.04  XkXkkXk  KRKEKX 0.57 -0.09
9/726/82 0.86 S5.19 3.74 2.47  XXXXX  KKKKXK 0.99 0.23
12/713/82 0.65 4,58 3.23 2,13 Xkkxk  KKKKXK 0.82 0.23

P S S S T e R T S S S R R T R S N I e R S S N T S e T R ST RN AN S S ES s EEES To EssEEEs
HV CAS
EX 2 333 133313343t it st 47 f T J3 3 33t 2 2 1 4t 2 2 2 2 22 22 1 33 203 1
DATES PHASE 8.4 8.¢ 10.3 10.6 11.3 12.8 18.0

6/722/80 0.94 -0.83 xkkxkk Xkkkk <-1,01 XkkkkkX ~1,04 AKkXkxX
9/19/80 0.11 -0,39 XkkXXk XXXk <0.71 XXXXX ~0.,76 KXkXKXX
11/22/80 0.23 -0.,38 XXkkX XXkkkx -0.70 XXXkX =-0.64 XkEkkX
1/721/81 0.35 -0,51 xkxkk Xkxkk -0.,79 Xkkkkk -0.83 Xkkkkx
2/25/81 0.41 -0.60 Xkkkkx XkkkX -0.,86 Xkkkk ~0.84 XKXkkkX
S5/22/81 0.57 -0.71 X%kkkk kk¥kkkx -1.,06 XXkkk -1.,04 XXkXkX
10/719/81 0.86 XkkXk -0,95 -1,20 ¥%kkx%kx -1.37 -1.04 -1.39
9/26/82 0.86 XXXk ~0.75 -1,06 XkXk¥x -1,07 -1.16 XXkKkkX
12/713/82 0.65 Xxxkx -0.,50 -0.74 Xkx%xx -1.18 -0.81 -0.61




GL 3068

g LATES DAYS 1.2 1.6 2.2 2.3 3.5 3.6 4.9
= 6/22/80 O XKKKXK KKKKK KKKKK REKKX 4,19 XKkkx 1,54
| 9/19/80 89 XXKKK KXKKX XKKEX XKKXX 3,42 XXXkX  0.85
L 11/22/80 153  kKKKK  KKKKK  KKKEK  KKEXK 3,04 XKKXK 0,29
.. 5/22/81 334 KKKKK  KKKKX  KKKKX  KKKKK 3,77  RKXRX 1,22 .
_ 6/17/81 360 XKKKK  KKKKX  XKKKK  XRKKK 3,99 REXKK 1,13
{ 9/21/81 456 XKKXK  7.60 7.51 Xkkkk  kkkkx 3,51  0.94
- 10/19/81 484  XXKKK KXKKKK  KKKXKX XKKKK XKKXX 3,83  1.13
B 7/2/82 740  KKKKK  KKKKK  KEKKK  KKKKX XKkkkk 3,40 0.87
9/29/82 B30 XkkKKK KXKKKK RKKKK XKKKK XXX%X  3.47 0.91
05/30/83 1072 XkkkK XXKKX  B.99 XKKKK XXKEXX  4.36 1.84
3 31 I I I3t 1 i1 i1t 11313+ i1t 1x13i1 it ittt 1+ i+t i1t i1ttt 1131ttt itt3
GL 3068
i 3 X+ 3+ T ¥ 3 ¥ 3 3 5 3+ 3 X33+ ¥ it 1 i3Ittt i+t 1t i+ttt 32t+i:+3+i %19
DATES DAYS 8.4 8.6 10.3 10,6 11.3 12,8 18.0
6/22/80 0 -2.30 XKKKK XKXKKK -2,91 XRXXK -3.49 XEKXXK
9/19/80 89 -2,75 XKKKX XAKKK -3,38 XXEXX -3,93 RXKEX
11/22/80 153 -3,00 XKKKX XXKKX -3,67 XRXKX -4,18 XEREX
5/22/81 334 -2,49 XEXKK RAKKX -3,25 XKREX -3,78 RKEKKR
6/17/81 360 -2,43 RXKKK  KRRXK -3,16 KKERK RKKKK  REKKXK
9/21/81 456 XXKXX -2,07 -2.,33 XKkkXx -2,37 -3,08 -4,78
10/19/81 484 XXXXK -2,90 -3.51 XEKXX <~3,72 -4,17 =-5,20
7/2/82 740 XXKXX -2,93 -3.38 XKkkk -3,54 -4.16 =-4,50
$/29/82 830 XKXKXX -2,89 -3.39 XKKKX <-3,56 -3.98 -4.87
05/30/83 1072 XXXXKX -2,42 =-2.,83 XExk% <-3,38 -3.79 -4.25

T TS T R N T T S T R T S T T S S E N E XSRS S SR EERETIESREE

--------
Py







v

A Aon bl i i
P Pl

14

-
T

i ghen Aan

o

P deinng

y o |

et

wolatWw 9°t

eseyd
8o 9°0

b0

uoldTw 2't

(L

EQOUOZTEIDaLYL




A AT e o i S pi et it arnad S SRS TP

- R°2
.“.. T _ T [ T [ T _ I 1
p (]
” -1 ©
. 3
[}
[ ]
e [ ] — .n'
%e ° ¢
S
NoUSTH §°E aw ¥ = 3
esayd ' n.
01 8°0 S 0 y:0 2°0 0°0 % 5
T T T 4 N
o ! IR D
v
o W
) o °
[
‘ . ~1 ¢
. "
o o
o | ”M
o, o - :
° R
.;_
1- o
uodTw g2 aNy ¥ 3




......

.........
N et

.............
.....................
..............

" .
-

RS

L ande cad ot Sedb it Shal Sl Rt Sag

0°T~
LAPY B I R B
— S'1-
. -
o
: . . - ez
1 e o ° 0.. 5°a-
‘, . J
2 i
3 0'E-
g uoldTW p°8 aNy M

g eseyd
§ o't 8°'¢ 80 ¥°Q 2'0 0°0

1

ECOZT=Er-OaAauwnw

i . . . ]

p.’ ° 1-

g ° . . ]

X @ g A . 1
.

uoddTWw 6°'% . any ¥




.....
Lt Sttt IR B

S
- ‘fe 3
voastw E£° 11 aw o g
esuyd : n
0"t 80 9°0 0 2'0 0°0 -
T Iﬁﬂ I § _ T T T [ | c- u -
. :
@
. ® e g
: . L .. ~ e-
® ° o
. b-
uoloTw £°01 aNe
X
i
. —
4




1
0

|

uoLITW 9°81 aNv o

eseyd :
o'l g8'e 9°0 ¥°0 c'o 0o

ECOZT=EFrIOQWYM

)
;_f-.";l et e

R
e

. ’.'..v ’-_
o e

A A e

T

wo4dTW 8°21 | any ¥

-
L I
PRI S o,

e T




AAVSO Report 38

&
:
:
i.

e " ’ o - ‘._: psac _.‘::'._ " ‘.L?" P
= = : o o~ < ©
~ (7] © e — - -0
1 1 1 1 1 §
-..'
- L]
o ®
-
-
o
+ O
B N
m
b _
[=]
p— 4.9
[12]
- l.-..-
»
of ..-.
.y,
>
» > o
>
[} -.’
>
>
(=]
- ..-8
(Y]
8
- -+~
@ &
&
o
—8
- ....g
S s,
= ] '.'.. -ré
S o LY ~N
[
>
) o
- > 19
N
....'
l'l
o
2 gl
.
o "I"a : . o
- li. 1_9
-"l"l. ’ ~N
S
L
]
T L) L] T g
e Q Q Q@ . 9 Q
- © o ~N - 7+
L Ll - -t

. w e tate 0t
- AP VT . WP AT .

vav e

R AND

0018+38

PP

PR W WO AN AL |

.

. -
Srortatata




m ssayd

. 0°s

® —~ 0°¥

gD ot aodh AR et ol ayol Ji-I it it

-— '€
uosdTW 9°% SUd NH

esayd
o't w.ﬁ 9°0 1 Ad ) e'e e'e

§°S

-
{
-l
o
-y
-
L
-y
ECOZ~EFIDQUW®NM

T Y Ry g

AT Sy

1

sy

uoLITWw 2°7 S¥O NH

il B Dadil Mt deuith i nad

~aa

G SR
SIS ety QT a e
DIFEIPR TR YR PR TR TS S e

S e
e e e I

Py

R
LS. .

- ..
PRE WA 3 P, 1

-

.‘._ .

“ e

-
o s s L po

32

SRR A LI AL Lttt e
. - R N T T .
PR ) . . LSt .
PR DREAJIE WA S I AR YORE WO Wy SPR PN, VL. L 1P Y

Y
Py

DA
DRI
PP uPE" WY




PR

R ani_g/a aMEadh sl st SN O riiaa s
Ll e e T R

. esuyd
o3 8'9 9'e vo 29 e'o
1 1 7
[ ]
. L -~
[
o -
L4 -
o
uoLdTw  §°E SO NH
eseyd
Q! 80 9°0 beo c°e 0°0
| ' ] | [ =
o
. -
. L
o
[ ]
L J
uoJddtw g°2 SUd NH

o'l

o't

e°e

EQCOZTr-DDawnm

33




o°t

uosdTW 6°p

w
J
(39 ]
o
i

. L
L
o— W.OI
. -
uoLOTW $°8 SUd MH ok
eseyd
8°Q 9°0 ¥°0 2°'0 0°0
T [ DA | l [ T [ et
. ~
®
-1 S°0
° [ ]
° ° -
— ©°9@
9

ECOZT~E-IDQAWWM




| S

] T T _ T T T [ | Dl

€'t

uoLOTW E°1% SYd NH

eseyd
o't g8'e 9°0 b0 2o 0

vi-

EQCOZ=EIAQAWYM
35

Ko43Tw £°QT | 549 NH

LAV WL A

TR TR SR et R ruyaTre

AT -

D S
PP Y

S I S ST
W "\

PR IR
DRI
Bt Diale il

")

WAL Wy Y

RO PN WA P ey



‘0

S*0-

et

uoLdTw 2°81

esuyd
8°0

¥°0

s°o-

— eo'1-

uo4dTH §°21

SUJ NH

S°t-

ECOZTet-DaWOM

36

e e e
R WAP DA T U Dil D D IPw

» .t "
- AT T T - .
PRINEPS SFURPIAS SAP PR W §




et 8°'0 9°'0 ¥'9 2'e e°eQ
ol 7 N I T 1 ] 0°1
. -
‘ . -] s°e
® -
-1 ©°'9
. -—
[ ]
50~
uoLITW 9°% W XL
eseyd
o'ty 8°0 9‘0 v°o. - 2°0 0°0
I | T [ I | e°e
o o
i PO
®
4
-1 '}
b -
)

uo43TW 2°%

Wvd X1

ECOZT~FrDAany




T T U T T T T T T §°1-
o
4 ]
., a— QON-
° i
g °
3 s }
— sg- 3 R
d uouITW £°11 608 19 a ]
g shep : n
S 0L 009 0S5 oey 00t ooe oot o 1 ;
. — T T 7 T v 1 1 T T e°1- M . g
- c wy '
W
(-]
- 5°1-
. ° ? ;
: . “
° — o-2- X
(] ..
_ . y
| o [
_ - —-— - - ge- :

L e e -s . -~ -
N h - m.\w .o




R
........

h

) : snep !

“ 0oL 009 00s oov oot Qo2 007 0

3 _._ﬁ_~4._d___wh3-

s °

y, | — §°'1-
-

L -]

s (-]
Il®~m|

£ [ ]

. moml.

UolITK §°8 808 19

sfivp
099 00S -1 4 oec

~ T [ T T T T T [ T I 1 | L e

002 201 0

ECOZ~EDauWwn

Lol Sbat and
]
l
-4

h i — —————

] UCJIOTW 6°P €33 °°

50

R

Caiatadec

< .

LIS W, P P

R I SN N
s lalial et alal et ataaes




— e°¢e

— S°}

0.

oLITW §°F

sfieup
009 225

e'l

UOADTW E°2

608 19

........

ECOZT~rF-OAaun

49

_.g
g
n
.-.--A

L W S U TP ¥

ittt Sl

PP




L 0 i S Dt S 4

S A -t Sl Bt A A Suil Nk Sl

4

R il Al Mk

- we

PR Rt e

. Ny snep
%L 009 00S ooF oot 00e 001
L L E D AL B
06 . _
1
[ ]
uoJ4dTw 9°t 608 19
shiup
Q0L 009 @0s ooy Q€ eee oot
" _ "+t " 7
! .
R 698 10

00007

EQCOZ~EFDAWML

Q0eol




T

uosSTW @°8t

sfiwp
oot 008

UoASTW 821

3N NN

ECOZ-E-OQuWWn




]

b Tadl sl

8001

UoLITW £°11

sfhap
008

ooy

ANY AN

uoLITW £°0T

any NN

EQOCZTmErOAQauym

46 -

CIRIRY

Py

i

..
~

Bacdoad

.Y
AN

. e . D
e R Y .
- L, e . L
A T I S, L
AT Yn U Tl it YA Yl G -2 S LW |

.-t et e
-




bl I A A S

i Al A S S Y

el e A

el il andhar 4
G i i

PPN R et asnd

e a—m—~

L adelt s

TTYTTTTT L

UOXITW §°8

sfhep
0007 oes

009

oor

3w AN

002

EQCOZwmEFEFDAQWM

o e Y

45

hamlada . ald

“,

- AR
LT I S
U WA TP IR WP S )

* .

* “. ‘. - . " -
PPN N SN PRV S P i )



LAt Bt S dn SR A e i b St <

0
.......
.....

0007

uoJDdTH §°F
sfiep

UOLDTW E£°2

3NV AN

CCOZmED2AWN

™M

Lt T et .
P R IR |

CIPNE IR S Y IR WPW N

“~

]
.
.
Il
»
.
+
.

X
S
-.
o
X
. 0‘

EIEEN AN




-

- |

0001

uoadTW 8°f

sfep
008

009

ooy

dY AN

UoAdTw 2°7

ang NN

ot

0

— L put
yerrvLnt

[ AR IR R AN

ECOZ~=+--DDauww

o

1
1
9
R
R
Saad

.

PRI

A NN
SaCAS At At At o -y

DY
"~

43

ST e e e e
Pl WL IPE W R P W W Y

e

At et st



SRt R\ St S

R R T T ———

At it s e

YAINW

BPBEE

PB2E

T

A
I 2 T TR & W A

.........
........

WYJ X1 95+2590

+0P22YY2 ar
PBIE  DPPPE  PP62  PPB2  PBL2  ©PP92  PBST PRy

i i

BREC

8 °ac

+ T 281
1 Ta-gl
) L] ) . L] L]
A A .
T ° A . . )? Bv1
AN . A ™
+ . T8721
T . * g1
, Jf 4 3-8
' — ' + + — + + +— T+ @9

LLBT

gL61 GLBT
gt wodey OSAVY

.....

42

e

ARSI RN, YU LI R PRI

B




uoIITW @°81

uosITw 8271

W9l XL

§'p-

........
e

A T,

N

e ® e at et aTa " PR
A et e’ atas b 0 s

‘.

ECOT™NEDAWL

41

PRI S Y
e PR

«
Sl

. ce e "
LIPS AN WPV

P . Seate
.-t e Vat et atat - A,

RN
.t e

0y



0°0
— Q°‘E-

S°e-

uo4dTW E°13 Bk

eseyd o : o A .
et 8'e 80 - ¥°0 a'e e

] ] T 1 I T s°e-

ECOZ~EIAW®

, S X
UOA=T £°21 WHY X1 ”._.“...#




2 aaunaciaraes aes e A autite MAANRCHACNROMCERCIRA A A AL en ba s aanl URREIIUIEEE

y
3

wﬂ . eseyd .
w Ooﬁ N.O . 0.0 ToO N.O Q.O

T T 1 T T ' 1 g2~

it

_. — Q't-
8

S‘E~
uoAITW p°8 . w9 XL
eseyd e
Qoﬂ Q.O @.0 '.Q moo o.o

EQCOTHEDQAWYM
39

®
°
—o

LIS

uoLdTw 6% Wod XL

N PP LT
Lt e, R T R
e e tatatel i alala et al

e .
. a




ey

9°0 ¥'o c’'o

01

UOAITU

eseyd

S°t Wod XL

90 yo 20

r

ol

yos2tw

= WHd Xl

00°1-

se‘1-

es° 1~

TR

S°0-

ECOZ~EFDIDOQLWL

38

Y

e -

L
.
.- -
. .-l
c.
R
. A..l
.
o

PR

L

PR

s

o ®




shuep
0L 003 00s ooy 00€ oee 001 )

uo43iw @°81 go8 19

sfiep o
oL 008 00S ooy oot ooe 001 ®
1

1 _ ! _ ! _ ! _ ]

_'-:--,.'.’.'.'.‘-'.'.".‘.'" Te s
Nt T TN e e LR
bl

-, e
":A:b

EQCOZT=EDAWN
b PP A S O )

So-

T TR T
s ecgte e Le g

o°e-

.
P R R
LIPS PN AP W - S S

- @*€E-
uoaoTw 8°21 608 19 |

LIRS P




: A LA S, NN AT,
1 eseyd
d L0 90 S0 b'o e'e c'e 1°0
w T 1 _ T I ] T [ — S°E .
3 o -
1 ° - o
ﬂ. .

@2
uoLdtw 9°t | NAT ¥
eseyd .
L°0 9°0 S°0 b0 €'o A 1°Q

| T T | 1 _ LI T _ T S

EQCOZwmE=DAWY

UoDTW 3°T

...............
......
.....

........

...........................
AR . IR AL - B WU  JUPL A




.....

¢ - i

et e

uo4dTW §°F NAT ¥ . -
eseyd . A

L°0 9°0 S°0 beo €°0 e’e 1°0

54

ECOZ=EDAQAW®

UOADTW F°2




A Ve e sen aedh o

ey

T

o

L e——

L0 9'¢ S°'e v°o (A c'e

1

| I S DR |

vOdITW H°8 NAT ¥

eseyd .
L°0 9°0 §°0 b0 €0 o

1°0

! [ | T o7 ] ) ] T T

UoJUdTW B° " NA1 N

.....

9°1
A 1
e’
't

o°e

S°t

o't

ECOZ~E-Dauwe




Chic e Al i i Sadh SRR SR el i A A AR A

L0 9'e S‘'0 1 A" £o

.....

UoLITW €°13

eseyd
L0 9°9 S'0 ¥b'o e'e

NAT ¥

o

1°0

s
Q
S
1)
-~
&
™)
(Y
«d

NAT N

o1

s‘o

)

S°t

ECOZ=E-DAWNM

.......

56




L0

uoadTW Q°8T

oseyd
9°0 S0

NAT o

T 1

UoJLOTW 8°27

NAT ¥

'3

5'0

e'o

g0 2'e 1°0

St

00

ECOZHEDSQAWY

57

S e e e
el a® L. B 1 L}

AR
At et T
SIS IRy .

PRUGTIPR I, W W5l TP TP iy W

.




PD2E

NAT ¥
+P0garye ar

2282

SS+ES90
@OIE  POPE  PP6Z goL2

A
. * >
T . . : g : Te-zt
= . S A
- LA
+ i . : . 1021
lﬁ oeme .. AT u lm
- - s OD
$ T + + ¢ +— -t — + 4
LLBT
Q7L

PPS2 @S2 PRYZ  POE2

B 8l

"B 91

T TOYI

9461

oe 11ndau A svww

Si61




I S e HED R AP o
PR A N DR A

59

v ° o

y P

h

3 ’ — §°2

d

b

5 o -

b

S [

S — o'2

°

m S

= [ ]

5 - §'1 3

8 uUoloTW 9°T W3do o a

ﬁ esayd . n

L0 9'0 5'0 reo £°0 2°0 1°0 .Hr

N
)
v
W

i o7 . ] o
Uo4aotuw 2°7 L iy




............

> PRSP AR A AL
..... RIS L SRS
P AR AT A M

2

S i e,

b0 £°0 c'o

L0

uoXITW §°F

eseyd
90 S'0

W30 ¥

peo €°0 e'e

1°0

I LA

UoLITW E£°2

W30 ¥

S°1

ECOZ™rF-DowWwm

60

%k

A




X . -
3 ®
g . y
uolITW H°8 W30 ¥
essyd
L0 9°0 §°0 (A €0 g'e 1°0
1 ] 1 T T ] =T I T
o ‘ °
. ([ ]
. -
°
UOLOTW 6°F W30 ¥

S.°0
es°e
S2°0

5t

et

ECOTE-Oauwn




“

R o, ——

ERd Atk e

Palun omal s ona b

T I _ T 05°0

—1 S2°0

UoLITW £°13
eseyd

L0 9'0 50 v'o

w2

€0 e°o 1°0

e -

UOADTW £°01

W30 o

ECOZHEFDAWL




L0 9°e 5'0

uoLITW Q9°8T

eseyd
L0 9°Q S°0

b0

€0

WP ¥

1°Q

T T T T

T

uosITW 8°21

W30 o

oo~

9°0-

80~

o'~

ECOZT-FIQWYM

63

L. At

e Dol S

R USRI W R W WP R R R W

R T S J AR S SR T IR
S e

D LRI T

R L C LT e U
P I B e A R S e P AP I S
P W W W WL VR W WONE W W W A WP )

-

ettty



+ | ' + ' :
T T T
LA
. 0
* e Lt
. A T
®50%_ o®
o oty * .
o olog ee*l, °
o o '..
0g0 0
— 0%t *
Sole T
ol o
.
L |
. H
o o
o« §nc "
o . ]
.
o 'o .
. ::." -
o oo 8°°
R .
ol e
[}
.'o o'
o
.0.0 *
e
K
+
., '
. -
f., T
(1) ;.
.
* * ..
o 0% *
.
—— .o
.ol.
0
)
o o +
.
L
¢ o
® oe®
o
....‘ °
o o0® 3
o * o*
.0 <+
e® oo,
°
1y 3
oo'o
e o
.
b
O ————
o o
%
00’0'.0’.,' s
o9 .
o * .
. !'."‘c T-
o« o
'..
.
—t——
¢ 0l
...n
o 0
o0 | L
L )
. -
X H]
o
LI L
§, -
. o
.
LI
'y L . 1 '\
v v 1§ T v .
w ~ o

)
> - ®
-y

17.8

Q2
Q
M
m

2500 2600 2700 2800 2800 3000 3100 3200
JD 2440000+

2400

2300

MIRA

R GEM

B731+22A




LA A are AP SN e e

60

uoLITWw 9°']

esey
8°0 L0

9°e

Iy

po—m - =em

UOASTW  Z°3

e —— —d )

ECOZ=r-OAuWuM

65

L NP YU PY TR, W)

AT, N L

A

i

.\--\-‘-' - -
AT SIS Ay

-

-4

ORI GL SWL

b W

R



ez’

sfwp
0007 o8 oe9

- $°'9-

eeat

UOLOTW H°8

efwp
o001 o8 299

T T * 1

— o'»-

uoJIDTW B°'b

031 MO

§'2-

ECOZT~=rFIOAWY

79

S A ISR AR SR
PR TR S/ GO Tl Vel . .

[ IR Yl I S YL VLI SRS\



DL AR L S SR ST Y

i e s e aee uen dutaad aee s

chep
o2t Q001 008 009 0¥ Qoe
1 I I
°
]
]
]
o
uoddTW  S°E 03T M
shup
Qo221 eoet eo8 29 oo 002
| | P
o . °
o
o®

aAenmm e

ECOZ~MEIALN




PR Sres s sies e 4

sfiep
eect eoet 208 ee9

uoAITW 9°%

sfiep
oect 0001 008 209

ooy

] — L} _ L2 —

UoAoTW 21t

031 M

ECOZHE=IDauwwm

77

c e T
- -

.« .
R G

Sasge

M

Ao s o




S
2 L 1 I <
-t 1 l |w T g %
“l'“ *
il —s
]
!.lmp lli""' TN
!!Ii i, m
iy ';n{
c..l"'o!:
0%5%08
o o e, 8
0-..? .'5!:0 s E
A XTR m
.' * o
.‘ o.‘.
(]
]
18
m
'ul"-
il 1 —_—
xl KN FB
», ' ... - m
...!|Il! Wl il &
el ;m... <5
Bl - 183
e . .ouhﬂ'o . N x.l
. { ‘e .:
b 3
e * !.E'!.‘.!. S
L ] ... ‘.s
- .Oo :: o'y R‘
[
oe 1;8
[ ] ':o: .
T o
L S Y
H T L M
il
' [ ' Q
"Ik is
. Tl o
— il g |
"t lll.o!l“ - =]
', '0 o ? "
L g “ R
., e T 2
O....' ' N 4 ':.
o ..‘:“’:oi.. - ‘i
W &
p."' - a T’{
R - e l0le o . 4 : N 4_48 o ::::
(] L] e (] (] ] ® N \
I - ;

................




g Ml s metn sen Jp L AN - Y

. esuyd
8'0 89 '@ 9'C S@0 ¥'0 €0 <ce 10 o0
Pt v v
-
~
¢ -
‘ -
[ ]
uoLdTW 8T . 031 ¥
esey
60 B8°0 L0 90 S'¢ v'0 E@ 20 10 00
1 1§ I | i
| | I | .h ] I |
. ° .
[
o .
[ ]
uo4oTW 8°27 237 v

o'v-

S*b-

0°S-

r'y-

9°p-

")

ECOZHEFOQWNM




VOLOTW E°TT oIy
eswy
8°0 L0 9°90 S°e vy E€E°0 e'o 1°'0 0°0
LD R | | L
®
. -
°
® °
‘ —
. -
W
UoldTW €£°01 031

w.
YR

a

N

.

1

00°¥= N

)

v

W
52° ¥~
es*p-




Pt P 17 Ye VP T
o (-]
o o
' ' — m.m-
e ‘ - o'p-
-]
S
2'v- 3
UoAOTW p°8 031 ¥ a
eswyd “._
80 L' 9°0 S°0 1 Al €°0 c°o 1°0 0°0 1
‘E- N
d____-Jﬁ__J—__q_ﬂ oomo
v
- W
(] o
° ° — s2°E-
[
o -
— - — = 05°c-

73

LR

1

NN

I

LR ST ST Sl ST
D
I B ol

= et e PRI L
FEL PR LIRS B S

«*e”
«

.."I.ii.
;
okl

D

.
‘a




' -—
@ e —
®
o -
o —- 4
UOJIDTW §°C o1y
oseyd
6°0 80 L0 99 S0 (Ad" €0 a'0 1°0 00
1 _k. T ¢ Ao. | ¥ 1 V01 7
. . e |
°
o °
‘e
. -
uoAdTW E£°2 L p I

o8-

S°e-

0°c-

ECOZT™EF-OQWM

72




vv—
T
.

° — suc1-

k
e
-
B,
L:
r ., . an
P
P
-
b,
-

— eo2-

by, o J mmoml

K aiica

0s°e-

uoddTw 9°g 031 ¥

esey
6°0 8°0 L0 9°'0 50 Al €0 c’o 1°0 C

T T 1 7 T T T VT T T YT 7T 5°0-

Ao

PO el ol o a0 o

ECOZ=E-O0WV

1

At Tt Y
[ ]

o°1~

. S'1-
UousSTW 2°1 037 ¥

LR R AR

L,
.

.“.L\‘ ~ - > M

. -
2

RN
.

B dien o

r

DR

PN,

et
-

(SN
a

Pl Yy

TR .‘-'.._ 2z,
e o s

et At
WP SR SR 2P

R

.«
2.

-

~.-,.. " -.'o“
PRLIE S W .

<



R R T L Y gy AR it S b et e
- - . . - . - - . . D T T T - M - o -

-

3308
MIRA

172
s
%
.21
4

3208

- Lo ... °

r ) ... :‘.L..:.u o0, &
t[: '. !==. -
o 1 [ .8:: -
—t

]%)

b
v
*
4
-

v
3000

%
2300

+
g90333° g
t4 0 ° —————
3 il -
ln": " (S <
To) {, oS0l o T ® <
(- 4 B - “:'o. I N N
-4 ¢ -: (o]
8 ¢ ol H -
3 . .

2700

A
L4

o -
-

A

2600

%
2500

%
R LMI
|

*r e

PR R AP

1975
|
-t
;33".
2400
B I

.« u
e 0

»
o

P2939+34

23008

[
s’

3.0
15.8 {
17.0

N s

RS

LIRS VRN TRl TN S T U . . . . e famw e .
a IIFR PPy IR TR T W A N T TP T LR T T S 8 ! o g s e

i

............




oW VLWL WS

« g e

Larel e v s el o

- o
uolITW 0°8% IW T ¥
eseyd .
6°0 8°0 L0 9°0 §°0 o e°e e'o 1°0 0°0
LI INLEN BRI LA _ _ 7 1
) p—
oo e o o
. o
o
uoLdtw 821 W1y

ECOZT-EFDOaL®m

69




e

Fa e o wh ot Al gt sl el nel aiLasil g

el Yl

A '

60

uol2tL £€°1%

esayd
8°0 L0 9°0 -

Wy

€0 e'e t1'e o0

uoLITwW €27

IW1 Y

S°E-

o°e-

s'e2-

ECOZ-E-OQUWWM




) S S el o Sut i 4 ol

MY YYME

051~
9 L ]
; ° - 8§.'7~-
[
[ ¢ a
— Qe‘'c-
H .l .
o S
c o §2°2- 3.
uoITW H°8 I a
ovey n
6°0 8'e L'0 9:0 S0  Ad c€'o e°0 t°0 00 1
: §°0- N
. =1 1. v 1 ' 1! T v 1 7 1 7 17 °
-]
| o - L
. . e — Oodl
®
¢ o
o
—— - §°'1-
UOXITW §°Y W1




e b ash aa Ran asd ated S Bl s el Shett S AN St g

(e et Jhaic Ahe Menes Jane st Mt Mni Rngn npe

AV R Y. T A S N PEE AT ot [ I S PP I T t
T aseyd .
60 g8°0 4’0 9°'0 S°0 yo €0 ) 10 0‘'o
1 7 T T 71T % T 7 1 I N B
(]
(]
o ") ° -
o —
°
A
uoaOtW S§°E IW1 N
eseyd ‘
6°0 8°0 L°0 9°'0 S°0 1 A £°0 A" ] 1°0 0°0
T T g | T 1 | T T T
NI ERLE BN N B B BN |
° -
[ ]
(-]
o ° —
N .l
2 4
uodTW g2 W1y
3 w ._..... . ® e IR - Y

5°0~

e'1-

ETOZ~EF-r-DAQAWM



sTeT T

. . .
.....

.....
' .

........
.....

.......

021

UOLDTW £°IT

sfiep
Q0001

oes

Q09

oov

031 M

002

= e o o

031 NT

S§%L-

'8~

5°9-

S°i-

ECOZ-EFIAQWYM

80

PRI M A W W ¥

et
WP VS W




L) 00ot ees 0es oo 002 e . ]

- G'8-
m uoLITW 9°8% o1 M

shep -
ee2t o001 o8 009 ooy eoe e

— 7 1 T 1 ' 1 T 0L~

81

ECOZ~FIAWL®M

A
L
B
» o

PP AL I

uousTw 8°21 . 031 M




9°0 8

UOASTW 9°7

eseyd
9°e $°0

B

)

")

UOLITW 32°T

............... ST NN & |

........

[
o S

82

EQOZ-EFEDaunun

b vt .
e
P o

o

Y

DRI R BRI ST
IR I A T UL AN A AT
Wl W Tl Yl ThAE VA TP

-
o
¢
Y

-
.
Yo
*u
-
-
Ve
.
.
~
-
N
»
-,




AR i i D S

LSt~k

-

Podiaf e diude JaniSie Shate dnd aec Jt B a1
At o e e e W T LA

| g

- ll‘>IY\

-

- ,'\ “« ‘:‘ -

woLITW

eseyd
S°0

S°t

beo

€0

dIn SS

c'o

1°0

UoJ4ITW

2]

c’'e

e'Q

‘e~

et

2'1

ECOZ~E-rIQWGM

™
o«

WSS T e T -,

s
_-...\-

e

o

PRI LT




Pl Y

R AR A

i i

e -

UoLITH $°8

1°@

uOJIOTW 6°'P

dIn SS

oo~

9°0-

g'e-

c'e

S0~

EQCOZT~+-DAwWnm

84

s te et
B Vet
e el e



TR
Ihh.dt\nh

)

b'o

.....
.....

ki

a L 1«1\.. LAt AT
. A PP T SR PR BT oty t s % R AN
ERPURPU I R} --.-. R M -. . -.-
P A L W [ ...... Ao XS \.....\...& L A

2o

UOAITW E°1T

eseyd

9°0 S0

¥Q

g£°e

yIn SS

e°e 1°0

UCA2TW £°07

aIn SS

e’'l-

| Al S

9'1-

85

i3
?
rECozZHEDAWG

SL°0- 5

eo° 1~

§2°1-

-
Ea

P
M

-0
PR
>

ARSI PP

L SN RIS W]

Y

ata




DR T e ——.

9°'0 s’ y°o (>4 e’ 10
T [ T 1 1 1
. -
, —
IA
. —
UOJITH Q°ST din SS
. ssayd
9°0 S°0 0 €°0 c'e 1°0
q | — | 4 — —
® -]
. or =
[ ]
®
-
UoLDTH §°2% dIn SS

o't~

s'1-

s‘e-

01~

s'1-

ECOZEr-DAauwd




A e e g A T e L s AP A i A L At A Il aboth b AP - e -3 S W el A Sl parl Dadk et oot Sai e

e S
-+
S
<4
-

3370
MIRA

n...." .lﬂ..o..o

LI c '-
.:gg";" o‘.o
ot :.;:.i.l.
o :l . o

- [ ]
0¥ e RN
0y o9 .

3200

1977

P
v
[
-
[
4
T

3100

3000

-+ . «® T
r_..__. . .. .;ll

o o l.-n’

HN L] | -'l

..:. ::;.li;:'. .
1 R R AR -1

2990

+

P o]

-:"" 8

S8

ol o —23

N AR Ny
o . 8,

-4 Lod . o c

‘. . L'}

2700

. .- * [

° .o e * .1-&

WL—-—-— : -..'”' 8
: jmf

L] 3 L]
o0 | N *
o 00 g oo,

2500

SS VIR

m c." .
(\_J 'o. o &
. . o Q
9_2 e 3 n.:o.. -_v
. N
| PP

1228+81

S
| S i
TR —t + + $ } m
® e Q [ «Q ] 3] alN
. » [ ] L] [ Y L) L] i
‘ Tp] ~ > o — m 2]
E -4 >y —
87
N T .- \ - “."' Ty - ."_'_',-1' " ..“ AT . - _.."'».'..-""."‘ = -.' " “'\‘ '.‘_.-'_'..'_-.":.‘:.‘_..".-“:.‘ '.,""..':-‘_'..“‘.’ﬂ'_-." S '.'_'.‘.'J' S --“..-‘ et
-.e.¢.1‘;'_r: 1_‘ DRI A R R R S R iA-A- -'.'.-__’;"’*'-‘a"".'\"-?":'-'-‘~»'-"‘..>"-".-'-'~"-.‘-“.a. S




0021

shep
0007

raf
R

’

.
S et e
AT e

0021

UolOTW 9°T

shep
0001

esze 10

ooy oee

uoudTw 2°%

o622 19

.

e's

S°L

0L

e's

1°8

IRFCR PR

Y \.\-\. ’
AR L

ECOZT=r-ODauwn

88

2.




o VoV W
.

sfep

1 8 - 2
.
. 1.
Py @
L m
Se ’ @ 3
UoLITW G°F . o622 19 a
sfiep n
eoct 0001 oog 009 oor eee ) 1 o
-}
7T T T 7 T T T T ]% 3}
. .g Y
W
. . 0 -1 8
_— 1 |
[ ] o L ' .
o0 ° Ry
2 7
UOAITW £°2 8622 19 %




s ol

Dl

LA Rl A Al A A e

L

LIS
DN

* .
..........

P

D

—
oy
—
-
-l
'

DDA PN e

L

eet

UOASTW °8

sfiwp
0001 008

- DT A T T
s et e L S s s e

N e e

2" A

90

ECOZT~E-D0WUN

uoAdTW B°b

0622 19 o o




PR A a3 T iy

002t

UOLDTW £°17

shep
o001 oes8 009

esee 19

ooy eo2

~ LB \ﬂ |

UCAATW £°07

0622 19

e*e-

S‘e-

o°t-

ECOZT-r-Douwm

91

o e oSy Te e 2t o




Lt ot et S-S i i A Ak N St M A M)

L DML i)

Laas Y

o2t

uo4dTw 9°8T . es2

shep
0001 008 009 eoy o2

I _ L “ L) ~ | 3 — 1 ~ |

EC€OZTwE-DOWWM

92

RN
L

Ve,
Sa s e X, Sa

R .~',-',~ T e s T .
s e e e g adeadedenads

-

IS
oSk b

R TR N
ST .t
R atAt gt e ot

o
-

... o.- 04‘
AR
atataia




it}

e et i i R i i AP A e A A S i T N P A i e
e Tt < L - K

ey
6°9 8°0 L0 8°0 5°0 beo £°0 2'0
bt | 1 7
° ——
.
o —
° ° .._
° (]
° —
e
uosodTw 9°'t DAD X
eseyd .
6°0 8°0 L0 9°e S0 ‘o £°o c'o
T 1 | | R
-
’.
o -
o -
| ° °
|
uoAITW  2°7 9AJ X

S°0

oo

5°0-

9'1-

EQCOZTHEFIAOWYM

93




AD-A156 189  FURTHER GROUND-BASED STUDIES OF SOURCES FROM THE AFGL
(AIR FORCE GEOPHYSI.. (U> CALIFORNIA UNIY SAN DIEGO LA

. JOLLA CENTER FOR ASTROPHYSICS AN.. B JONES ET AL.
UNCLASSIFIED MAR 84 AFGL-TR-84-8114 F19628-80-C-8063 F/G 371




L A ey Sy ot g i S0

WA Tl AT Sl AP D Sl 3 e

VL an dre S aL il 4
—ate.

T e e
i O

HHNHE

= =l

I
l

2l ¢

: mmn

S EHEE

. . HEEFERET)

|

_

1_6_

4

I

125

———
——

I

VU vt WV W SRR PN l\;ﬁkl\-..‘v.»r

NATIONAL BUREAU OF STANDARDS
MICROCOPY RESOLUTION TEST CHART




o

ey

SLARASEAR)
e

— se-

¥oLITH S§°C

esayd
80 L0

¥°0

%A0 X

(3

| T | bﬂﬂ

yodoTw £°2

0A X

0°t-

ECOZTEr-OQAuWNm

a0 ot s

PRSI . .‘-.,
PP I P VI PR W

94

(R
LA

[




« o e Ne RO WD

T

x

Ly
-

P R I e i

I

Chal
PR

At B dboun Arad
R N

NI LRI
b R R ]

.....
........
........

..........

......

6°0

uodITW p°8 A9 X

eseyd .
8°0 L0 9°0 S°e b0 £°o e°e

-— tm e em

_Jﬂﬂ%ﬂq_ﬁ_q#T

[ ]
. . -

© e e ai a2 om s

N3AZTW B . . OAJ %

e AR Ts . ', RN " e s s o+ N v p v 5 v v V. EERiI, , g" "

S°E-

Q' b~

S'p-

s'e-

EQCOZ=E-DAWYM

95




......... . (] . B
............... s 8

BN TEEFY VNN Ny v T e e T RS h RAR i . . U AN P T ) N
R ettt SRS AR L s R R et R A , . A A A i
* PR ;e o dh e . o e, B oS . P , - . Lt R

l-- ----------- .y - B S A e 'R R - L T RS T A R N P . T . -

.
PR A RS NS A N A

i

! : ~ eseyd .

2
&
2
®
r.
o
©

>
®
v
©
t
®
)

L
®
©
©

m - T J T 17 7 T - 1T ' 1 8‘'t-
ﬂ.
: ]
5 Tl e
1.‘.
~ —— N.Vl
TA.
: ’ s
vy
o uodsTW £°3T oA X a
¥ eseyd Lo w
) 6°0 80 L0 90 §°0 A" (24" 2’0 1
| . .
T | T T T T T S°'E- N
_ _ ! _ _ _ N
_ v
'Y - :
e
_
| ¢ . — o'y-

| _ . S'y-
UOXOTW £°91 9AJ X

PR R




LR o et il

SCIRI Y -l

UoLITW @°8T

esuyd
6°e 8°e L°0

94 X

o €0

1 d ) —

UodDTH 821

949 X

S'p-

s°e-

8‘y-

S°v-

0's-

ECOZT~<F-Oauwv

97

AP
......

RS

PR
- o

RPN A T R
PRI U IPAR IR IS SN PR



.....
........

sAep

.....
1

......
..................

Q021 0007 0o8 009 0oy oee )
T T T n T _ T T T 9
0
[
- S
[
° o
o e
- 4
UoAdTW 9°T . poL2 1D
sfiep
0oe?t 02071 Q028 003 oo 002 0
1t 1 T 1 [ 7 8
, . .
-1 8
-y
°
-~ <
.O N
, . - 3
RIS $OL 19

ECOZ~=FIDaww

98

AR
P

. s
e

N
-




A % TPV TRIIES s o R T A T R Ty rr—>.
Q (7]
. -4 pr
- -
L e
S 1 8 2 -] e
(1] ®n U ®Sa
2 . iy -
E o E ]
‘c o
™M in L
* [
(1)) -. ™ -
o0
o ] .
— § — g
e = Y -
® . P
o
® ®
® ®
- -y
@ - § é — §
P ]
o 8
[ ] - Y -‘
1 I PR ' o ] —._L 1 [~}
w ™ < . & - L)
ECOZ-wE-D2AaMOM
99
e e e e e T e e T




W

LA st i e

Al Vit SR

A Wniis Al it Shnd et Sl Daadh M s |

Mo v o

-

T

[N g M T i it e edh i |
LA L

UoAITW §°8

sfiep
00T

008 009

voLe 19

Lo 1

UOASTY B°p

poLd 19

S0

ECOZwEFOQUWM

S*o-~

r S saad
R

100

RS
3 "

PO U I S S
D A A P R D L
FIPRL TP DTG A TAr 1 TP T

e,

AT
U PRI

LT,
W)

BN
Ao ol oa o

et o 8

S,

PRI




...... ; -
NP E I B e

PP ST our A AR YT T LT
e : .. s .

: . m
,.”. e- 3
uoddTW £°11 $02.2 19 a 5
sfiep . w .“”...
: 0021 2001 ees 009 4 eee e I o
; — - *1- N g
3 T T r ] ] T ] T T ! S N 2
3 o v
: . |
L ’ — e 3
b [ ] ") - _......4
¢ . . e

A
-

LA

fx ! §'2-

- uo4dTW €9t . voL2 19
:
X i
§ ;



at et
Gl v NN,

i B B Se Sse Shase daun e Sde Mg
—
-
—
o
'
——
-
D
)
——
-
-«
~

RS
P P Sl P P

Te———
(-]
[}
1
™M
1

T S e -
S B B B

uoJdoTw 2°87 poc2 19
shep .
eo2ct 2001 008 209 ooy eoe ©

Ty

P

102

ECOZwE-DOWWm

=
w
54
L)
-4
1 3
tal
"

[}
<
[
o~
(1]
.
(S




%

N e e,

—— T

Pl ittt d

o2t

uoddTW 9°t

shep
0007

028

009

— T

L
°

uoLITW 2°T

5882 10

S°8

o8

ECOZTEr-Dauwn

.....

103

PRTNS S G S N Sy 1




.......
................

g uoddTW S§°E s8s8e 1
i shep a
. [ ~14 000t ee8 009 ooy oo2 o

ECOZTE-Dauy

uoaSTW €'2 | 5882 19

L o i oot S e gt A SN e g S

L A A
T @ et PR
POl W WA ST N

., et
- o o
o MY A

104

A « e .
At et e e

<. D O S S
STLeTe T ST AR TSRS TR
R IR 3 N N, DAL LI S Wl WA Sl o P W

.
A

-



DAt s RN A A Das: ARSI pata g T Yy LADAON Saa LR i | ERGARCICICAGH ST LSRR ANl il o PR R AR IR
b’ m ' .— B ..4_.......,_ ' AR ‘ ......... T - ....... w : ..M... ‘. .\ ’ .» i n ‘‘‘‘‘‘ T pele e .\. o ?. ...... .. N .< .t
1 " gRep .

5 002t 0001 008 009 ooy 002 0
3 ")

T I T 1 T T

1 | | | I
“ | ¥
A o
F;
9 00 o °
3 ) — 2.
3 ° o0 e
s
! e- 3
3 UoLSTW ¢°8 $882 19 d
5 sfep ' w
g ’ o2t Q001 008 009 ooy ee2 e 1
N S

. —T1rr 1T 1 v 71T v 17 e X S

1 - ]
” ° . W
- 17"

. . ° i 1

5882 19

UOIDTW £°h

SO

o

Seltal ettt e At W

P

-~ .

O,

L

et S Y,

—




3 . .
. vt . 3'“ \.m
3 00zt 000t 0es 0e9 oor 00z 0
0 5
y J | K | ' | ' | cod ' o
-. - “”L
| . )
,_ ¢ - 1- i
] o
” : ) - M
9 . g
- ° 1 & :

! .

uoIOTW £°13 €882 19

sfAep
2027 0007

: —r T T T T T T |°

o
.
-

106

e AT e e,
BRSNS
Aol

®

o

w

®
ECOZTwHE-DAWO

R I P I PR BT
W, e
-
-
I WP S R W

°
J
®

.
) ‘.._" - .

ey

-
.
.

e
[
DS

T

PGPS

” UoLITW £°07 | §882 19

s i Bttt




Ll ot

L4

KA e

L e it

.

1
.

L

i3

DACADADA .
. B .
A L I A

eoza1t

il
e

shap
2001 oes 009

..........

o2t

uoaItw 9°g1

sfiwp
00T ees8 009

§882 19

eor ee2

- = —— e o ..

LA L |

LOLDTW 302

LN
)
(o)
(2}
—J
(S ]

ECOZHr-Dauwny

107

. e e e w e oae .
- " AL
-. FOI ) PO ~-. -.. n.‘ S,
o et
PR TN LA

Bl h "t at

RS
~ -t AN
i ada

LI
L
YUY IR

T IPEN
et
A A

N




e it S TS S ve el ey

SR e M- Yo M A i A A S I S o e A SO e A e

n - -
= # s *
: 4 $ ¢ S
- 2 R -2 2 — g 3
. -
L,'_ | 3 . ? E .:
k « B ' |
(] N ™
e °
» % ’
e ‘
r'lt
- = s 7 §
- ‘
. N o
e
° ) °
°
Y
= -
3 3p
- ° -
1 l | ® ] ] 1 1 —-lJ e
L] <
™ ™ < <
ECOZMEDAWN
’ :
- N
- <
- 108 Y
A
L IPN, N, VLIPS L L S 1, P A, A P P N N R T PP AR A W PO TN ’.;'.A._:.A_':-‘.. 'AiA"A'. PR 2" - PR WA 'C-.' .A:_.A. Wl




o002t

UOADITW H°'8

sfiep
2001

UOLZTU §°p

890%

P
b

s°e-

ECOZ~FrDQWOM

[
Vi,

o A ..H [

109




o X

. T 1 _ T ] ] T ] T o°e 3
3 | :
i : ’ ~ s°e- ]
| - -

.
L.-

]
<
)

)

T
. .

X
e
®
wn
e
™
1
o o faa 3 a2 o

LIRS
P Iy

o'v- 3 K
uoLItW €°11 890t BV M wn
49 000t 208 209 ooy oee o 1 o Hm
e- N ~ 1
T [ T ] 7 I | ] R | | ¥ °
v
W

L]
L]
®
RIS .-
N L

e,
st
L in il

-
e ® T
PN YA WA N

UOADTW £°01 | 890t 19

e
CRRR SR S

PR W

v

RN

"~
-
¥ )




R v

haviL sl Atk ant sbe

)

.

A A g i R Al ST S

DA DR At it 4
.

o'y~

S’y

0°S-

eoet

uoloTH 0°8%
shep
0001

‘— v

uod2Tuw 8°31

890 19

§*S-

S
3
a
N
)
I
N
o
v
W

111




Pt S hou o A A r-—_'r-ﬂﬁv‘ p——

~ . Eiietd

Figure 2

112 )




gt 0o

| T |

3.0
A(pm)

2.0

T e e

h
o
w! JWI/M Xni

-15

C o ——— -

113

PP AP S IPPI A PEAL Y

u
5
5
..I- .‘




...............................

Q
3]
L 3 a0l

l‘ljll]

Flux W/cm? pm

IO—'G | | | i 1 ]

-

"

-~

.............. ":‘“.-‘"..".."..~'.."".:~"-.".-":".."-.".-'"--"-.4--"-- '_'-‘\'. .. '.'\’.' '.‘\'.' T L AR . B T YL UL J
W I I RPN Jed S S DRI P AR AT DPP AR : e st ok b B a s s o Y L - CURPIR PR~




.........
...........................................................................

o' L .
u . .*h.' e } i

Flux W/cm? Mm

|O-|3 | 1 |
8 9 (O B |12 13

N |

115




PRt e o e 4

-15
10) T J T T

T ¥ U T

Flux W/cm? pm

Q
o
| L F




e T e e e N e

TN T Y

tPRODU\“EJ T GOVETRMENT FXFERSE

END

FILMED

8-85

DTIC

i g% gt B o AN

¥
Ao

i

:
-
s,
£
.
[

ot

o 4,

L SR

et
L)




